Generation of arrhythmias in myocardial ischemia and infarction.
In recent years an enhanced interest among researchers combined with the availability of new technologies has increased our knowledge of the mechanisms that generate arrhythmias in patients with ischemic heart disease. Convincing evidence has been obtained to support the occurrence of reentry in ischemic myocardium. This has been especially apparent in canine studies in the surviving layers overlying infarctions several days after coronary occlusion. In this planar model, the reentry circuit forms a figure-8 configuration around an arc of functional block due to refractoriness; the center of the arc is the site of unidirectional block and reentry. The reentry circuit is sustained by wavefronts of activation encircling segments in which the tissue on either side is alternately receptive and refractory, a variant of the leading circle model of reentry. The relatively prolonged refractoriness in ischemic tissue is due to time-dependent refractoriness, i.e., postrepolarization refractoriness, which is most prominent in more severely depolarized cells. Slow conduction is related in part to primary depression of the fast channels. There is a great variation in refractory periods in ischemic tissue because of variation in action potential duration and in the duration of time-dependent refractoriness. The depolarized resting potentials of cells in acute ischemia are due in part to extracellular accumulation of potassium and intracellular accumulation of calcium. In the latter stages of ischemia it is likely that abnormalities of ion distribution across the sarcolemma play a role. It has also been demonstrated that ischemic Purkinje fibers show abnormal automaticity, i.e., enhanced phase 4 depolarization at depolarized diastolic potentials, and afterdepolarizations with triggered firing.(ABSTRACT TRUNCATED AT 250 WORDS)